Central place foraging in ants is expected to maximize colony efficiency by minimizing the lengths of established trails. Short trails reduce both the time and energy costs of delivering food back to the nest, but which is most important? To examine trail route choice in the wood ant Formica rufa, we used a series of bridges, each with two alternative routes allowing the comparison of combinations of horizontal, vertical or time-expensive detours of differing lengths or delays. The ants preferred the shortest, quickest routes in all cases, although when vertical and horizontal deviations were equal in length they preferred the former, probably because this represents a reduced risk in terms of navigation errors. When comparing a range of bridge combinations, we were able to separate the relative differences in time versus energy saving represented within a series of successive choices. Contrary to earlier evidence, savings in energy explained significantly more of the variation in ant trail preferences than savings in time. We suggest that our results can be explained by wood ants adaptively adjusting their speed when walking in the vertical plane in response to the additional potential energy costs encountered.
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The strategies that organisms use to maximize their fitness whilst obtaining resources from the environment have been the subject of many theoretical and empirical works (Perry & Pianka 1997) . Foraging excursions have been described in terms of energy maximization or time minimization (Schoener 1971) . Theory has been extended to encompass organisms that return with foraged items for consumption or storage to a central location (Orians & Pearson 1979) . Eusocial insects fall into this category. We examined the resource collection system of the wood ant, Formica rufa, expecting the net energy gain to the colony to be maximized. This may be achieved through differing foraging currencies, either 'efficiency', described as maximization of net energy gain per unit energy expenditure (Ydenberg et al. 1994; Houston 1995) , or 'rate', which maximizes net energy gain per unit time (Ydenberg et al. 1994) . The foraging systems of many social insects, including F. rufa, rely heavily on information transfer and recruitment to food sources (Rosengren 1971 (Rosengren , 1977 . Thus, individual effort devoted to information transfer may reduce an individual worker's efficiency at exploiting a food patch but increase the colony's net energy gain (Ydenberg & SchmidHempel 1994) . Net energy intake may therefore be described as the resource benefit minus the cost of retrieving it, including the cost of information transfer.
The benefit of a particular food resource is often relatively fixed because of the calorific value of the food item and the ability of individuals to carry loads only between certain limits (Reyes Ló pes 1987). Thus, an increase in net energy intake requires a reduction in retrieval cost, although some selectivity for preferred foraged items from distant food patches may also occur (Detrain et al. 2000) . Retrieval costs may be reduced at an individual level, by improving locomotion efficiency (Nielsen et al. 1982; Rissing & Pollock 1984) and at a colony level by an improvement in trail design.
Our study was directed at the energy and time properties of trails of F. rufa, and was concerned with a colony level strategy. When presented with a choice of two trails of unequal length, the Argentine ant, Iridomyrmex humilis (Goss et al. 1989) , and Lasius niger (Beckers et al. 1992) both select the shorter one. Beckers et al. (1992) proposed that in species with small colonies, this choice may be more dependent on an individual mechanism, explained in terms of 'U turns' executed on unfavourable trails. However, in larger colonies a collective decision based on trail pheromone strength is more likely. A mechanism for trail choice has been described with the aid of simple
